Control of cell adhesion and proliferation utilizing polysaccharide composite film scaffolds.
We have developed polysaccharide composite films made of anionic polysaccharides and chitosan (CHI) by utilizing hot press techniques. In order to demonstrate the versatility of these films as cell scaffolds, the present study investigated the adhesion and proliferation of fibroblasts on composite films prepared by using various kinds of anionic polysaccharides and that were modified with proteins. Cells were spread on heparin/CHI and alginic acid/CHI films and grew well, whereas those on chondroitin sulfate C (CS)/CHI and hyaluronic acid/CHI films were round in shape. The differences in adhesion and proliferation behaviors of cells could be explained by the differences in the biochemical function of the anionic polysaccharides and the physical properties of the films such as morphology, storage modulus, ζ-potentials, and swelling ratios. Among them, the number of cells on CS/CHI films remained almost unchanged. The mechanisms underlying growth suppression on CS/CHI films were investigated by using an integrin stimulator, the TNIIIA2 peptide, and platelet-derived growth factor-B. It was indicated that the growth suppression was due to the lack of fibronectin-integrin growth signaling. The surface modification of CS/CHI films with fibronectin promoted the adhesion and proliferation of cells. These results show that the chemical and physical properties of the polysaccharide composite films, which resulted from the chemical species of anionic polysaccharides or surface modifications of the films, can modulate cell adhesion and proliferation properties thereon.